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Abstract: Cadmium(Il) and lead(Il) based three-dimensional metal-organic frameworks (MOFs), namely {[Cd(L)(H,0),] -
1.5H,0}, (1) and [Pb(L) - H,0], (2), have been obtained through hydrothermal synthesis method using dimethyl 5-(2-
hydroxyethoxy) isophthalic acid (Me,l.) as a precursor and metal acetate. The crystal structures of two MOFs were
revealed by single-crystal X-ray diffraction analysis and further confirmed by infrared spectrum (IR) and element
analysis (EA). The XRD analysis of the MOFs ensured the single-crystal phase of the MOFs. The fluorescence emis-
sion property of two MOFs and H,L in the solid-state was investigated. Compared to the emission spectrum of Me,L.,
the emission maximum of compounds 1 and 2 all had red - shift but 2 shifted more severe. CCDC: 1986790, 1;
1986793, 2.
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Table 1 Crystallographic data for compounds 1 and 2
Compound 1 2
Empirical formula CoH 50, 5Cd C,oH,,0,Pb
Formula weight 399.62 449.37
Crystal system Orthorhombic Monoclinic
Space group Phen P2,/c
a/nm 1.714 0(6) 0.726 9(3)
b/nm 1.034 3(4) 1.707 5(6)
¢/nm 1.578 7(6) 0.910 8(4)
B1() 92.203(5)
V/nm® 2.798 6(17) 1.1297(7)
Z 8 4
D,/ (Mg-m™) 1.897 2.642
u/ mm™! 1.605 14.959
F(000) 1592 832
6 range for data collection / (°) 2.30~27.51 2.39~26.00
Limiting indices -19<h<22,-13<k<11,-20<[<20 -8<h<8 -14<k<21,-10<I<11
Reflection collected, unique 15331,3 187 6047,2212
Completeness / % 99.0 99.9
Refinement method Full-matrix least-squares on F?2 Full-matrix least-squares on F?2
Data, restraint, parameter 3187,0, 186 2212,3, 164
Goodness-of-fit on F'? 1.120 1.023
Final R indices [I>20(])] R,=0.056 2, wR,=0.105 5 R,=0.049 1, wR,=0.111 5
R indices (all data) R,=0.079 6, wR,=0.114 4 R,=0.062 6, wR,=0.117 8
Largest diff. peak and hole / (e -nm™) 1 060 and =790 2 459 and -2 106
®2 UEWI2HESEKOm)FIRA(C)
Table 2 Selected bond lengths (nm) and bond angles (°) for compounds 1 and 2
1
Cd1-01 0.239 8(4) Cd1-02 0.239 8(4) Cd1-03i 0.236 9(4)
Cd1-047 0.241 2(4) Cd1-07 0.229 9(4) Cd1-067 0.232 9(4)
Cd1-08 0.227 2(4) 03-Cd1 0.236 9(4) 04-Cd1 0.241 2(4)
06-Cd1¥ 0.232 9(4)
08-Cd1-07 87.71(16) 08-Cd1-06' 164.54(14) 07-Cd1-06' 88.25(15)
08-Cd1-03i 86.09(15) 07-Cd1-03% 147.87(14) 061-Cd1-03% 89.44(14)
08-Cd1-01 86.26(15) 07-Cd1-01 85.25(15) 061-Cd1-01 108.26(15)
03i-Cd1-01 125.66(13) 08-Cd1-02 109.96(15) 07-Cd1-02 132.26(16)
06-Cd1-02 83.63(14) 03i-Cd1-02 79.19(13) 01-Cd1-02 53.76(14)
08-Cd1-04i 84.45(15) 03i-Cd1-04 54.52(13) 07-Cd1-04 93.51(15)
01-Cd1-04 170.66(15) 06i-Cd1-04i 80.92(14) 02-Cd1-04i 130.95(14)
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Pb1-07 0.239 9(8) Ph1-02 0.243 0(7) Pb1-04i 0.246 1(7)

Pb1-01 0.266 5(7) Pb1-03i 0.274 3(8)
07-Ph1-02 81.03 07-Pb1-04 75.0(3) 02-Pb1-04 77.42
07-Ph1-01 76.6(3) 02-Ph1-01 50.82 041-Ph1-01 123.72
07-Pb1-03i 77.9(3) 02-Pb1-03i 126.12 041-Ph1-03! 49.32
01-Pb1-03i 154.4(3) C1-01-Pbl 89.1(6) C1-02-Pbl 99.4(6)
C8-03-Pbli 86.5(6) C8-04-Pbli 98.7(6)

Symmetry codes: P x—=1/2, =y+5/2, —z+1/2; " x+1, =y+5/2, —z+1; W x+1/2 , y+1/2, =z+1/2; ¥ x=1/2, y=1/2, —z+1/2 for 1; ' —x, y=1/2, —z+3/2;
i —x, y+1/2, =z+3/2 for 2.

®3 LAEMIT2HWERSH

Table 3 Hydrogen bond parameters for compounds 1 and 2

D-H---A d(D-H) / nm d(H---A) / nm d(D-+-A)/ nm Z(DHA) / nm
1
06-H6---01% 0.085 0.189 0.274 1(6) 174.2
07-H7A---010" 0.085 0.241 0.288 9(4) 116
07-H7B---02" 0.085 0.199 0.281 9(6) 164.8
08-HB8A---03i 0.085 0.192 0.275 2(5) 164.9
08-H8B---09 0.085 0.203 0.281 5(6) 150.28
09-H9C---04"i 0.086 0.187 0.272 6(6) 178.5
010-H10C---09" 0.085 0.209 0.285 0(6) 149.4
010-H10D---09" 0.085 0.21 0.285 0(6) 147.4
2
07-H7A---0O5 0.086 0.226 0.302 8(11) 148.3
07-H7B---06" 0.085 0.195 0.279 6(11) 170.8
06-H6---04" 0.082 0.190 0.271 1(10) 169.1

Symmetry codes: ¥ —x+3/2, =y+3/2, z=1/2; ¥ x=1/2, y=1/2, —z+3/2; ¥ —x+3/2, y=1/2, z; ' —x+1, —y+2, —z+1, ™ —x+1, y, —z+1/2 for 1;
Wyt 1, y=1/2, =2+3/2; ¥ x, =y+3/2, z41/2; ¥ —x+1, —y+2, —z+1 for 2.
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Symmetry codes: P x+1/2, y+1/2, =z+1/2; T x+1/2, =y+5/2, —z+1

FI1 LB 109 30% HEEREE AR XS FREEH I (a)FiHh0 42 8 Y S AL AR (b)
Fig.1  ORTEP structure of compound 1 with thermal ellipsoid 30% probability level (a) and coordination environment of Cd(Il) (b)
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Fig.2  Cd(II) contained 3D structure in compound 1 viewed along b axis (a) and ¢ axis (b)
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Symmetry codes: I x+1/2, —y+5/2, —z+1, ¥ —x+3/2, —y+3/2, 2-1/2,
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Fig.3 Double interpenetrating topological structure and peas il e ik 2
water molecules in compound 1 viewed along ¢ Fig.4 Hydrogen bonds between {CdO,} units and the

axis solvent water in crystal of compound 1
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KI5 A& 2 BN RT FRES F BT PO Bl A4 e (3 #7558

Fig.5 Asymmetric unit of compound 2 and coordination environment of Ph(Il)
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Fig.6 H-bonds in compound 2
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Fig.7  One-dimensional Pb-O chain structure in compound 2
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Fig.8 3D framework in compound 2 viewed along ¢ axis

Simulated of 1

10 20 30 40 50

20/ ()

2 (1K) = LS5 A TP AN AEAEFL 7 CORTBR 38 L H Ph-O B Ny
0.239 9~0.274 3 nm Z [i] , 5 SCHk 4238 H 1) Pb-O %
FKARFF,
23 EW1F2HBARLTE

ISR A 1R 2 19 B AR AR BT P A ) S B
— (R [EAH =, FRATTUSCAE RS B Ak & 1 R 2 11
i PR TTURE I 43 SIS J AT XS 4B AR AT S
PS5 1 2 0 B R ATk AR AT 5 Al X L
WE 9 FE7R AL A4 1R 2 (4 AR AR AT 5 5 B A
OB — B0, UL A A I A i 3 Sk 2 — [
A f AR 55 X B b AT S T 48 SR — 3

Simulated of 2

T - T
10 20 30 40 50

20/ ()

B9 a1 2 Bk AT AR A

Fig.9 XRD patterns and simulated patterns of compounds 1 and 2
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Fig.10  Fluorescence spectra of compounds 1, 2 and ligand
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